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Description 

This invention relates to a three/five layer injec- 
tion moulded plastics preform for blow moulding to 
form a container and to a method of forming such 
a preform. In particular, this invention relates in 
general to new and useful improvements in plastic 
preforms from which plastic containers are blow 
molded, and most particularly to a plastic preform 
which is of a laminated construction. 

Polyethylene terephthalate (PET) preforms and 
containers blow molded from such preforms are 
well known. However, PET per se does not have all 
of the necessary characteristics desired for con- 
tainers. Accordingly, there has been developed a 
laminated preform which is primarily of a five layer 
construction including PET inner and outer layers, 
inner and outer intermediate barrier layers and a 
core which may be formed of PET or some other 
plastic. US-A-4,609,516 (Krishnakumar et al) and 
US-A-4,550,043 (Beck) are typical recent patents 
granted with respect to laminated preforms and 
containers blow molded therefrom. 

EP-A-0161625 discloses a plastics preform 
having a five layer construction and a method of 
injection moulding such a preform. That document 
also discusses, as prior art thereto, a three layer 
preform construction in which an intermediate layer 
extends from the base forming portion to the body 
forming portion of the preform. 

The present invention provides an injection 
molded plastics preform for blow molding to form a 
container, said preform comprising a neck finish 
portion, a shoulder forming portion, a body forming 
portion, and a base forming portion, at least said 
body forming portion and said base forming portion 
having inner and outer layers formed of a primary 
material and separated by a layer of a secondary 
material characterised in that the preform is in part 
formed in three layers and in part formed in five 
layers, at least said body forming portion being 
formed of only three layers with said secondary 
material forming a relatively thick core layer and in 
said base forming portion a central part of said 
secondary material being replaced by a core layer 
of material other than said secondary material, 
such that the five layer portion is substantially 
extensive with the base forming portion. 

The present invention also provides a method 
of forming in an injection preform mold cavity a 
plastics preform, said method comprising the steps 
of first injecting into said mold cavity a metered 
quantity of a primary material; then injecting into * 
the moid cavity a metered quantity of a secondary 
material to form a core layer within said primary 
material to form only a three layer construction; 
characterised by the plastics preform being in part 
formed in three layers and in part formed in five 



layers and said method including the step of finally 
injecting further material other than said secondary 
material thereby filling said mold cavity and for- 
ming a further core layer within said secondary 
5 material in only a last-formed preform container 
base forming portion to provide a five layer con- 
struction, with said only three layer construction 
extending along a substantial part of a container 
body forming portion of the preform above the 
w preform container base forming portion of five layer 
construction. 

This invention in particular relates to a plastic 
preform which is primarily of a three layer con- 
struction including inner and outer PET layers and 
75 an intermediate core layer. Such preforms are also 
known but have the inefficiency of the core layer 
material being more expensive than PET and fur- 
ther being unnecessary in the base portion of the 
resultant blow molded container due to the lack of 
20 biaxial orientation of the base portion and therefore 
a lack of reduction of thickness of the preform 
portion which forms the base portion of the resul- 
tant container. 

This invention in particular relates to a third 
25 injection of plastic material into a preform injection 
mold cavity to complete the preform with this third 
injection of plastic material forming a core within 
the original core material and permitting the re- 
placement of the more expensive core material in 
30 the base forming portion of the preform. 

Further, while suitable apparatus has been de- 
vised for the sequential injection of different plastic 
materials into a preform injection mold cavity, it is 
to be understood that a nozzle through which the 
35 plastic material is injected into the preform injection 
mold cavity will have retained therein a small por- 
tion of the last injected material. The net result is 
that this retained plastic material within the nozzle 
becomes the first injected material in the formation 
40 of a next preform in the same preform injection 
mold cavity. It is undesirable to have the first 
injected plastic material into the preform injection 
mold cavity that which forms the core of a three 
layer preform. However, by making the last injected 
45 material the same or substantially the same as the 
first injected material, namely PET, this deficiency 
of the present molding apparatus can also be over- 
come. 

Most particularly, in accordance with this inven- 
50 tion, there is a first injection of a metered amount 
of a primary plastic material followed by a second 
injection of a metered amount of a secondary plas- 
tic material with the secondary plastic material 
serving to advance a first injected primary material 
55 into the preform injection mold cavity with the first 
injected material being wiped along the walls of the 
injection mold cavity and the secondary material 
forming a core between inner and outer layers of 
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the primary material. By controlling the volumes of 
the two injected materials, particularly the secon- 
dary material, and then filling the preform injection 
mold cavity by way of a third injection, the quantity 
of the secondary material may be greatly reduced. 
Further, by making the third injected material the 
same as the primary material, there remains in the 
injection nozzle to be first introduced into the 
preform injection mold cavity in the formation of 
the next following preform the same material as the 
primary material whereby the tip end of a neck 
finish portion of a preform will be of the desired 
material. 

With the above and other objects in view that 
will hereinafter appear, the nature of the invention 
will be more clearly understood by reference to the 
following detailed description, the appended 
claims, and the several views illustrated in the 
accompanying drawings. 

Figure t is a half sectional view taken through 
a conventional preform injection mold which has 
injected molded therein a preform of a three/five 
layer construction in accordance with the invention. 

Figure 2 is a diagram showing the injection 
sequence time of the three injections of plastic 
material into the preform mold cavity. 

Figure 3 is a half sectional view taken through 
a container blow molded from the preform of Fig- 
ure 1 with intermediate parts of the container body 
being broken away, the different layers not being 
shown. 

Referring now to the drawings in detail, it will 
be seen that there is illustrated in Figure 1 a 
conventional preform injection mold identified by 
the numeral 10. The mold 10 is preferably of a 
multiple cavity type having a plurality of cavities 12 
in which there is positioned a core 14. Each cavity 
12 is provided with a base opening defining a seat 
16 for an injection nozzle 18. The opening in the 
base of the mold 10 also includes a sprue opening 
20 into the bottom of the cavity 12. 

The mold 10 has associated therewith an 
openable neck ring 22 which is separable in se- 
quence first from the mold 10 in conjunction with 
the core 14 to withdraw an injected preform, such 
as the preform 24, from the cavity 12 and then 
from the core 14 to release the molded preform 24, 
normally after the preform 24 has been stripped 
from the core 1 4. 

The illustrated preform 24 includes a neck fin- 
ish portion generally identified by the numeral 26 
and including outer threads 28, a tamper band 
retaining shoulder 30 formed by a ring 32, and a 
support or capping flange 34. 

Below the neck finish forming portion 26, the 
preform 24 includes a shoulder forming portion 36 
which is of a tapered increasing thickness and 
which is connected to the neck finish forming por- 



tion 26 by a short ring portion 38. 

Below the shoulder forming portion 36 is an 
elongated body forming portion 40 which is sub- 
stantially cylindrical except for the slight taper of 

5 the cavity 12 and the core 14 and which is of a 
uniform thickness. The body forming portion 40 
terminates in a base forming portion 42 which 
includes a cylindrical part 44 and a generally hemi- 
spherical bottom part 46. At this time it is pointed 

70 out that the cylindrical part 44 increases in thick- 
ness as compared to the body forming portion 40. 

The preform 24 is formed generally in accor- 
dance with the patent to Pocock et al 4,525,401 
granted June 25, 1985 wherein the base forming 

15 portion is of a greater wall thickness so as to 
permit a reduction in thickness of the intermediate 
or core forming layer. 

As is best shown in Figure 2, the preform 24 is 
formed by the sequential injection of molten plastic 

20 material into the cavity 12. A preselected metered 
amount of a primary material A is first injected into 
the bottom portion of the cavity 12 through the 
nozzle 18. Next, a preselected metered amount of 
a secondary material B is injected into the cavity 

25 12 with the material B forcing the material A into 
the cavity 12 with the material A adhering to the 
cavity walls as it passes into the cavity and the 
material B entering into the separated layers of the 
material A in the manner generally disclosed in the 

30 Krishnakumar et al and Beck patents. 

Previously, only the amount of the material A 
was metered, with the material B being injected in 
a quantity to completely fill the cavity 12. However, 
in view of the fact that the material B will normally 

35 be more expensive than the material A, it is de- 
sired to restrict the use of the material B, particu- 
larly in the base forming portion 42. In accordance 
with this invention, this is accomplished by a third 
separate injection of molten plastic material, ma- 

40 terial C, into the mold cavity 12 to complete the 
filling of the mold cavity 12. The material C is 
located substantially entirely within the base for- 
ming portion 42 as is clearly shown in Figure 1 . 
At this time it is pointed out that the injection of 

45 the material C results in a material saving of the 
material B to the extent of the quantity of the 
material C. 

Further, it is to be noted from Figure 1 that the 
last injected material will not only fill the screw 

50 opening 20, but also the final injection passage of 
the nozzle 18, which final injection passage is 
customary and not shown; It will be thus apparent 
that the quantity of the material C remaining within 
the final nozzle passage will be that material which 

55 is first injected into the cavity 12 in the formation of 
the next following preform 24. In the past, it has 
been found undesirable to inject a limited quantity 
of the material B at the beginning of the injection 
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molding cycle. 

In the illustrated preform 26, it will be seen that 
the material B extends substantially to the top of 
the neck finish portion 26 although it may terminate 
lower in the neck finish portion 26, depending upon, 5 
the amount of the material A which is initially 
injected into the cavity 12. The material B accord- 
ingly forms a core 48 separating the material A into 
an inner layer 50 and an outer layer 52. Thus, the 
preform 24 is primarily of a three layer construe- w 
tion. 

At the present state of the plastic material art, 
virgin PE material is the preferred material for 
material A. On the other hand, depending upon the 
usage of the resultant container, the material B 75 
may be selected from a variety of materials includ- 
ing colored PET, recycled PET, MXD-6 nylon; 
copolyesters, polypropylene (PP), PP/PET blend, 
polyacrylonitrile, polycarbonate, and the like. 

Prior to this invention, the material A would 20 
constitute 40-60% of the volume of the preform 24 
while the material B would constitute the remainder 
of the volume of the preform 24 thus varying be- 
tween 40 and 60% of the total volume. In accor- 
dance with this invention, there can be a material 25 
saving of the material B by filling the cavity 12 with 
the material C. The percent volume of the material 
B can be reduced to 30-40 while the percent 
volume of the material C will be between 10 and 
20- 30 

Referring once again to Figure 1, it will be seen 
that in the base forming portion 42, the material C 
forms a core layer 54 within the layer 48, dividing 
the layer 48 into an inner intermediate layer 56 and 
an outer intermediate layer 58 while the inner layer 35 
50 and the outer layer 52 remains substantially the 
same. Thus the base forming portion 42 is of a five 
layer construction. 

Further, as is clearly shown at the bottom of 
the preform 24, the last injected plastic material is 40 
the plastic material C which is in the form of a 
sprue 60 that extends through the outer intermedi- 
ate layer 58 and the outer layer 52. As stated 
above, the material C is preferably the same as the 
material A, namely PET. 45 

Referring now to Figure 3, it will be seen that 
the preform 24 is blow molded to form, in a con- 
ventional manner, a container 62. The container 62 
will have a neck finish portion 26 identical to that of 
the preform 24. It will also include an unstretched 50 
and thus unoriented ring portion corresponding to 
the ring portion 38. 

On the other hand, the shoulder forming por- 
tion 36 will be gradually stretched both axially and 
radially to be of a decreasing thickness and in- 55 
creasing biaxial orientation to define a shoulder 64. 

The body forming portion 40 of the preform 24 
will be both axially and radially materially stretched 



to form a highly biaxially oriented container body 
66. Finally, the base forming portion 42 of the 
preform 24 will become an outer generally cylin- 
drical base portion 68, a supporting curved annulus 
70 and a bottom wall 72. It will be seen that the 
base of the container 62 gradually increases in 
thickness towards the center of the base with the 
center of the base being substantially unstretched 
and of the same thickness as the extreme bottom 
of the preform 24. 

From the foregoing, it will be seen that the 
conventional three layer container may be modified 
so that the base of such a container is essentially 
of a five layer construction while the body portion 
66 and the upper part of the container will be of a 
three layer construction. On the other hand, the 
great reduction of the secondary material in the 
container base in no way detracts from the appear- 
ance, strength or possible barrier characteristics of 
the resultant container. Thus, in accordance with 
this invention the container 62 may be made at a 
lesser material cost than a like container which is 
solely of a three layer construction. 

Claims 

1. An injection molded plastics preform (24) for 
blow molding to form a container (62), said 
preform (24) comprising a neck finish portion 
(26), a shoulder forming portion (36), a body 
forming portion (40), and a base forming por- 
tion (42), at least said body forming portion 
(40) and said base forming portion (42) having 
inner and outer layers (50,52) formed of a 
primary material (A) and separated by a layer 
(48) of a secondary material "(B), characterised 
in that the preform (24) is in part formed in 
three layers and in part formed in five layers, 
at least said body forming portion (40) being 
formed of only three layers with said secon- 
dary material forming a relatively thick core 
layer (48) and in said base forming portion (42) 
a central part of said secondary material (B) 
being replaced by a core layer (54) of material 
(C) other than said secondary material (B), 
such that the five layer portion is substantially 
extensive with the base forming portion (42). 

2. A preform according to claim 1 wherein said 
secondary material (B) in said base forming 
portion is separated into relatively thin inner 
and outer intermediate layers (56,58). 

3. A preform according to claim 1 or claim 2 
wherein said material (C) other than said sec- 
ondary material (B) is the same as said pri- 
mary material (A) whereby said preform (24) is 
of a two material construction. 
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4. A preform according to any one of claims 1 to 
3 wherein said primary material (A) and said 
secondary material (B) are of preselected me- 
tered quantities and said material (C) other 
than said second material (B) is of a quantity 
to complete filling of a preform injection mold 
cavity (12). 

5. A preform according to any foregoing claim 
wherein said secondary material (B) extends 
as a core (48) through said shoulder forming 
portion (36). 

6. A preform according to any foregoing claim 
wherein said base forming portion (42) in- 
cludes a part (44) forming an extension of said 
body forming portion (40) and of an increased 
wall thickness as compared to an adjacent part 
of said body forming portion (40). 

7. A preform according to claim 1 wherein the 
primary and secondary materials (A,B) are of 
substantially the same plastics material. 

8. A preform according to claim 7 wherein the 
primary and secondary materials (A,B) are 
substantially polyethylene terephthalate (PET) 
plastics materials. 

9. A preform according to claim 8 wherein the 
primary material (A) is substantially virgin PET 
and the second material (B) is substantially 
recycled PET or coloured PET. 

10. A preform according to claim 1 wherein the 
secondary material (B is a barrier material. 

11. A preform according to claim 1 wherein the 
secondary material (B) is less expensive than 
the primary material (A). 

12. A preform according to claim 1 wherein the 
primary material (A) is virgin PET and the 
secondary material (B) is selected from col- 
oured PET, recycled PET, MXD-6 nylon, 
copolyester, copoly propylene (PP), PP/PET 
blend polyacrylonit rile, or polycarbonate. 

13. A method of forming in an injection preform 
mold cavity (12) a plastics preform (24), said 
method comprising the steps of first injecting 
into said mold cavity (12) a metered quantity 
of a primary material (A); then injecting into the 
mold cavity (12) a metered quantity of a sec- 
ondary material (B) to form a core layer (48) 
within said primary material (A) to form only a 
three layer construction; characterised by the 
plastics preform (24) being in part formed in 



three layers and in part formed in five layers 
and said method including the step of finally 
injecting further material (C) other than said 
secondary material (B) thereby filling said 

5 mold cavity (12) and forming a further core 

layer (54) within said secondary material (B) in 
only a last-formed preform container base for- 
ming portion (42) to provide a five layer con- 
struction, with said only three layer construc- 

w tion extending along a substantial part of. a 

container body forming portion (40) of the 
preform (24) above the preform container base 
forming portion (42) of five layer construction. 

75 14. A method according to claim 13 wherein said 
secondary material (B) in said base forming 
portion (42) is separated into relatively thin 
inner and outer intermediate layers (56,58). 

20 15. A method according to claim 13 or claim 14 
wherein said material (C) other than said sec- 
ondary material (B) is the same as said pri- 
mary material (A) whereby said preform (24) is 
of a two material construction. 

25 

16. A method according to any one of claims 13 to 
15 wherein said primary material (A) and said 
secondary material (B) are of preselected me- 
tered quantities and said material (C) other 

30 than said secondary material (B) is of a quan- 

tity to complete filling of a preform injection 
mold cavity. 

17. A method according to any one of claims 13 to 
35 16 wherein said secondary material (B) ex- 
tends as a core layer (48) through a container 
shoulder forming portion (36) of the preform. 

18. A method according to any one of claims 13 to 
40 17 wherein said base forming portion (42) in- 
cludes a part (44) forming an extension of said 
body-forming portion (40) and of an increased 
wall thickness as compared to an adjacent part 
of said body forming portion (40). 

45 

19. A method according to claim 13 or 14 wherein 
the primary and secondary materials (A ( B) are 
of substantially the same plastics material. 

so 20. A method according to claim 19 wherein the 
primary and secondary materials (A,B) are 
substantially polyethylene terephthalate (PET) 
plastic materials. 

55 21. A method according to claim 20 wherein the 
primary material (A) is substantially virgin PET 
and the secondary material (B) is substantially 
recycled or coloured PET. 
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22. A method according to claim 13 or claim 14 
wherein the secondary materia] (B) is a barrier 
material. 

23. A method according to calim 13 or claim 14 
wherein the secondary material (B) is less ex- 
pensive than the primary material (A). 

24. A method according to claim 13 or claim 14 
wherein the primary material (A) is virgin PET 
and the secondary material (B) is selected 
from coloured PET, recycled PET, MXD-6 ny- 
lon, copolyesters, polypropylene (PP), PP/PET 
blend, polyacrylonitrile, or polycarbonate. 

Patentanspruche 

1. Spritzgegossener Kunststoff-Vorformling (24) 
zum Blasformen eines Behalters (62), wobei 
der Vorformling (24) einen ais Hals ausgeform- 
ten Abschnitt (26), einen eine Schulter bilden- 
den Abschnitt (36), einen einen Rumpf bilden- 
den Abschnitt (40) sowie einen einen FuB bil- 
denden Abschnitt (42) aufweist, mindestens 
der rumpfbildende Abschnitt (40) und der fuB- 
bildende Abschnitt (42) eine Innen- und eine 
AuBenschicht (50, 52) aus einem primaren Ma- 
terial (A) aufweisen, die von einer Schicht (48) 
eines sekundaren Materials (B) getrennt wer- 
den, dadurch gekennzeichnet, daB der Vor- 
formling (24) teilweise drei- und teilweise funf- 
schichtig ausgebildet ist, daB mindestens der 
rumpfbildende Abschnitt (40) nur dreischichtig 
ausgebildet ist, wobei das sekundare Material 
eine verhaltnismaBig dicke Kernschicht (48) 
bildet, und daB im fufibildenden Abschnitt (42) 
ein mittlerer Teil des sekundaren Materials (B) 
durch eine Kernschicht (54) aus einem sich 
vom sekundaren Material (B) unterscheidenden 
Materials (C) ersetzt ist derail, daB der funf- 
schichtige Teil sich im wesentlich entspre- 
chend dem fuBbildenden Abschnitt (42) er- 
streckt. 

2. Vorformling nach Anspruch 1, bei dem das 
sekundare Material (B) im fuBbildenden Ab- 
schnitt zu einer inneren und einer auBeren 
Schicht (56, 58) unterteilt ist, die verhaltnisma- 
Big dunn sind. 

3. Vorformling nach Anspruch 1 oder 2, bei dem 
das sich vom Material (B) unterscheidende 
Material (C) dem primaren Material (A) ent- 
spricht, so daB der Vorformling (24) aus zwei 
Masterialien aufgebaut ist. 

4. Vorformling nach einem der AnsprOche 1 bis 
3, bei dem das primare Material (A) und das 



sekundare Material (B) in vorgewahlt dosierten 
Mengen und das sich vom zweiten Material (B) 
unterscheidende Material (C) in einer solchen 
Menge vorliegt, daB der Innenraum (12) der 
5 Spritzform fur den Vorformling aufgefullt wird. 

5. Vorformling nach einem der vorgehenden An- 
sprOche, bei dem das sekundare Material (B) 
als ein Kern (48) durch den schulterbildenden 

io Abschnitt (36) hindurch verlauft. 

6. Vorformling nach einem der vorgehenden An- 
sprOche, bei dem der fuBbildende Abschnitt 
(42) einen den rumpfbildenden Abschnitt (40) 

75 fortsetzenden Teil (44) mit einer groBeren 

Wanddicke als ein angrenzender Teil des fuB- 
bildenden Abschnitts (40) aufweist. 

7. Vorformling nach Anspruch 1, bei dem das 
20 primare und das sekundare Material (A, B) im 

wesentlichen der gleiche Kunststoff sind. , 

8. Vorformling nach Anspruch 7, bei dem das 
primare und das sekundare Material (A, B) im 

25 wesentlichen ein Polyethylenterephthalat- 

Kunststoff (PET) sind. 

9. Vorformling nach Anspruch 8, bei dem das 
primare Material (A) im wesentlichen Frisch- 

30 PET und das zweite Material (B) im wesentli- 

chen rezykliertes oder farbiges PET sind. 

10. Vorformling nach Anspruch 1, bei dem das 
sekundare Material (B) ein Sperrmaterial ist. 

35 

11. Vorformling nach Anspruch 1, bei dem das 
sekundare Material (B) kostengOnstiger als das 
primare Material (A) ist. 

40 12. Vorformling nach Anspruch 1, bei dem das 
primare Material (A) Frisch-PET und das se- 
kundare Material (B) aus der aus farbigem 
PET, rezykliertem PET, MXD-6-Nylon, Copo- 
lyestern, Copolypropylen (PP), PP/PET-Mi- 

45 schungen, Polyacrylnitril oder Polycarbonat be- 

stehenden Gruppe gewahlt ist. 

13. Verfahren zur Herstellung eines Kunststoff-Vor- 
formlings (24) in einer Spritzform, indem man 

so in deren Formhohlraum (12) zunachst eine do- 

sierte Menge eines primaren Materials (A) ein- 
spritzt, dann in den Formhohlraum (12) eine 
dosierte Menge eines sekundaren Materials (B) 
einspritzt. urn innerhalb des primaren Materials 

55 eine Kernschicht (48) und so einen nur drei- 

schichtigen Aufbau auszubilden, dadurch ge- 
kennzeichnet, dafl der Kunststoff-Vorformling 
(24) zum Teil drei- und zum Teil funfschichtig 
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ausgebildet wird und man abschlieBend ein 
weiteres, sich vom sekundaren Material (B) 
unterscheidendes Material (C) einspritzt, so 
den Formhohlraum (12) auffUllt und dabei in- 
nerhalb des sekundaren Materials (B) nur im 
zuletzt ausgebildeten fufibildenden Abschnitt 
(42) des Vorformlings eine weitere Kernschicht 
(54) zu einem fUnfschichtigen Aufbau ausbil- 
det, wobei der nur dreischichtige Aufbau sich 
oberhalb des fUnfschichtig aufgebauten, den 
BehalterfuB bildenden Abschnitts (42) des Vor- 
formlings Uber einen wesentlichen Teil des 
den Behalterrumpf bildenden Abschnitts (40) 
des Vorformlings (24) erstreckt. 

14. Verfahren nach Anspruch 13, bei dem das 
sekundare Material (B) im fufibildenden Ab- 
schnitt (42) zu einer inneren und eine auBeren 
Schicht (56, 58) getrennt wird, die verhaltnis- 
maBtg dunn sind. 

15. Verfahren nach Anspruch 13 Oder 14, bei dem 
das sich vom sekundaren Material (B) unter- 
scheidende Material (C) dem primaren Material 
(A) entspricht, so daB der Vorformling (24) aus 
zwei Materialien aufgebaut wird. 

16. Verfahren nach einem der AnsprUche 13 bis 

15, bei dem das primare Material (A) und das 
sekundare Material (B) in vorgewahlt dosierten 
Mengen vorliegen und das sich vom sekunda- 
ren Material (B) unterscheidende Material (C) 
in einer solchen Menge vorliegt, daB eine 
Spritzform fUr den Vorformling aufgefullt wird. 

17. Verfahren nach einem der AnsprGche 13 bis 

16, bei dem das sekundare Material (B) sich 
als Kernschicht (48) uber einen die Behalter- 
schulter bildenden Abschnitt (36) des Vorform- 
lings erstreckt. 

18. Verfahren nach einem der AnsprOche 13 bis 

17, bei dem der fuBbildende Abschnitt (42) 
einen den rumpfbildenden Abschnitt (40) fort- 
setzenden Teil (44) aufweist, in dem die Wand- 
dicke groBer ist als in einem angrenzenden 
Teil des rumpfbildenden Abschnitts (40). 

19. Verfahren nach Anspruch 13 oder 14, bei dem 
das prima re und das sekundare Material (A, B) 
im wesentlichen der gleiche Kunststoff sind. 

20. Verfahren nach Anspruch 19, bei dem das 
primare und das sekundare Material (A, B) im 
wesentlichen Polyethylenterephthalat-Kunst- 
stoff (PET) sind. 



21. Verfahren nach Anspruch 20, bei dem das 
primare Material (A) im wesentlichen frisches 
PET und das sekundare Material (B) im we- 
sentlichen rezykliertes oder farbiges PET sind. 

5 

22. Verfahren nach Anspruch 13 oder 14, bei dem 
das sekundare Material (B) ein Sperrmaterial 
ist. 

w 23. Verfahren nach Anspruch 13 oder 14, bei dem 
das sekundare Material (B) kostengOnstiger als 
das primare Material (A) ist. 

24. Verfahren nach Anspruch 13 oder 14, bei dem 
is das primare Material (A) Frisch-PET und das 

sekundare Material (B) aus der aus farbigem 
PET, rezyliertem PET, MXD-6-Nylon, Copolye- 
stern, Copolypropylen (PP), PP/PET-Mischun- 
gen, Polyacrylnitril oder Polycarbonat beste- 
20 henden Gruppe gewahlt ist. 

Revendicatlons 

1. Une pre*-forme plastique moule*e par injection 

25 (24) afin de former par moulage par soufflage 

un recipient (62), ladite preMorme (24) compre- 
nant une portion d'extr^mite* de goulot (26), 
une portion formant un £paulement (36), une 
portion formant le corps (40). et une portion 

30 formant la base (42), ladite portion formant le 

corps (40) et ladite portion formant la base (42) 
au moins pnSsentant des couches inte>ieure et 
exterieure (50, 52) formees d'une premiere 
matiere (A) et separees par une couche (48) 

35 d'une seconde matiere (B), caracteris^e en ce 

que la preMorme (24) est en partie formSe de 
trois couches et en partie formed de cinq 
couches, au moins ladite portion formant le 
corps (40) etant formee de trois couches seu- 

40 lement avec ladite seconde matiere formant 

une couche de noyau relativement dpaisse 
(48) et une partie centrate de ladite seconde 
matiere (B) £tant rem place* e par une couche 
de noyau (54) de matiere (C) autre que ladite 

45 seconde matiere (B) dans ladite portion for- 

mant la base (42), de telle sorte que la portion 
de cinq couches prSsente une extension subs- 
tantielle avec la portion formant la base (42). 

50 2. Une pr6-forme selon la Revendication 1, dans 
laquelle ladite seconde matiere (B) dans ladite 
portion formant la base est s6par6e en cou- 
ches intermediates inte>ieure et exterieure re- 
lativement fines (56, 58). 

55 

3. Une pr£-forme selon la Revendication 1 ou 2, 
dans laquelle ladite matiere (C) autre que ladi- 
te seconde matiere (B) est la meme que ladite 
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premiere matiere (A) et dans laquelle ladite 
pr6-forme (24) est r§alis6e selon une configu- 
ration a deux matferes. 

4. Une pre-forme selon i'une quelconque des Re- 
vendications 1 a 3, dans laquelle ladite premie- 
re mature (A) et ladite seconde matfere (B) 
sont presentes en quantites mesurees prese- 
lectionnees, et ladite matiere (C) autre que 
ladite seconde matiere (B) est presente en 
quantite permettant de realiser le remplissage 
d'une empreinte de moule d'une pni-forme par 
injection (12). 

5- Une pre-forme selon I'une quelconque des Re- 
vendications prdcSdentes, dans laquelle ladite 
seconde mati&re (B) s*6tend sous forme de 
noyau (48) a travers ladite portion formant un 
epaulement (36). 

6. Une prS-forme selon Tune quelconque des Re- 
vendicatlons pr£c£dentes, dans laquelle ladite 
portion formant la base (42) comprend une 
partie (44) formant une extension de ladite 
portion formant le corps (40) et presente une 
Spaisseur de paroi plus important? compare 
a une partie adjacente de ladite portion for- 
mant le corps (40). 

7. Une pre-forme selon la Revendication 1, dans 
laquelle les premiere et seconde matures (A, 
B) sont substantiellement issues de la meme 
matiere plastique. 

8. Une pre-forme selon la Revendication 7, dans 
laquelle les premiere et seconde matieres (A, 
B) sont substantiellement des mati&res plasti- 
que de terephtalate de polyethylene (PET). 

9. Une pre-forme selon la Revendication 8, dans 
laquelle la premiere matiere (A) est substantiel- 
lement du PET vierge et la seconde mature 
(B) est substantiellement du PET recycle ou 
du PET colore. 

10. Une pr6-forme selon la Revendication 1, dans 
laquelle la seconde matiere (B) est un materiau 
barriere. 

11. Une pr6-forme selon la Revendication 1, dans 
laquelle la seconde matiere (B) est moins coQ- 
teuse que la premiere matiere (A). 

12. Une pre-forme selon la Revendication 1, dans 
laquelle la premiere matiere (A) est du PET 
vierge et la seconde matfere (B) est sdlection- 
nee parmi du PET colore, du PET recycle^ du 
nylon MXD-6, du copolyester, du copolypropy- 



lene (PP), du poly aery ionitrile de melange 
PP/PET, ou du polycarbonate. 

13. Une methode pour former une pre-forme plas- 

5 tique (24) dans une empreinte de moule de 

prd-forme par injection (12), ladite methode 
comprenant les Stapes consistant d'abord a 
injecter dans ladite empreinte de moule (12) 
une quantite mesuree d'une premiere matiere 

70 (A) ; ensuite a injecter dans I'empreinte de 

moule (12) une quantite mesuree d'une secon- 
de matfere (B) pour former une couche de 
noyau (48) a I'interieur de ladite premiere ma- 
tiere (A) pour former une configuration a trois 

75 couches seulement ; caracterisee en ce que la 

pr6-forme plastique (24) est en partie forntee 
en trois couches et en partie forntee en cinq 
couches, ladite methode comprenant I'etape 
consistant pour finir a injecter une matiere 

20 supplemental (C) autre que ladite seconde 

mature (B) en remplissant ainsi ladite em- 
preinte de moule (12) et formant une couche 
de noyau supplemental (54) a I'interieur de 
ladite seconde matiere (B) seulement dans une 

25 portion formant la base de recipient de la 

derniere pr6-forme formee (42) pour fournir 
une configuration a cinq couches, ladite confi- 
guration a trois couches seulement s'etendant 
le long d'une partie substantielle d'une portion 

30 formant le corps du recipient (40) de la pre- 

forme (24) au-dessus de la portion formant la 
base du recipient de la pr6-forme (42) de 
configuration a cinq couches. 

35 14. Une methode selon la Revendication 13, dans 
laquelle ladite seconde matiere (B) dans ladite 
portion formant la base (42) est sdparSe en 
couches intermediates interieure et exterieure 
relativement fines (56, 58). 

40 

15. Une methode selon la Revendication 13 ou 14, 
dans laquelle ladite matiere (C) autre que ladi- 
te seconde matiere (B) est la meme que ladite 
premiere matiere (A), et dans laquelle ladite 

45 pre-forme (24) est realisee selon une configu- 

ration a deux matieres. 

16. Une methode selon I'une quelconque des Re- 
vendications 13 a 15, dans laquelle ladite pre- 

50 miere mature (A) et ladite seconde matiere (B) 

sont presentes en quantites mesutees pr6s6- 
lectionnees, et ladite matiere (C) autre que 
ladite seconde matfere (B) est presente en 
quantite permettant de realiser le remplissage 

55 d'une empreinte de moule d'une pr6-forme par 

injection. 
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17. Une methode selon Tune quelconque des Re- 
vendications 13 a 16, dans laquelle ladite se- 
conds matiere (B) s'Stend sous forme d'une 
couche de noyau (48) a travers une portion 
formant I'^paulement du recipient (36) de la 5 
pre-forme. 

18. Une methode selon Tune quelconque des Re- 
vendications 13 a 17, dans laquelle ladite por- 
tion formant la base (42) comprend une partie w 
(44) formant une extension de ladite portion 
formant le corps (40) et pr^sente une 6pais- 
seur de paroi plus importante comparee a une 
partie adjacente de ladite portion formant le 
corps (40). is 

19. Une methode selon la Revendication 13 ou 14, 
dans laquelle les premiere et seconde matie- 
res (A, B) sont substantiellement issues de la 
meme matiere plastique. 20 

20. Une methode selon la Revendication 19, dans 
laquelle les premiere et seconde matieres (A, 
B) sont substantiellement des matieres plasti- 
que de terephtalate de polyethylene (PET). 25 

21. Une methode selon la Revendication 20, dans 
laquelle la premiere matiere (A) est substantiel- 
lement du PET vierge et la seconde matiere 

(B) est substantiellement du PET recycle ou 30 
du PET colore\ 

22. Une methode selon la Revendication 13 ou 14, 
dans laquelle la seconde matiere (B) est un 
materiau barriere. 35 

23. Une methode selon la Revendication 13 ou 14, 
dans laquelle la seconde matiere (B) est moins 
coQteuse que la premiere matiere (A). 

40 

24. Une methode selon la Revendication 13 ou 14, 
dans laquelle la premiere matiere (A) est du 
PET vierge et la seconde matiere (B) est se- 
lectionnSe parmi du PET colore*, du PET recy- 
cle, du nylon MXD-6, du copolyester, du copo- 45 
lypropylene (PP), du polyacrylonitrile de me- 
lange PP/PET, ou du polycarbonate. 
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